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ABSTRACT: 

PURPOSE :' To provide a pollution-free alkaline battery, which generates 
less gas 

and presents less dispersion in the discharge characteristics. 

CONSTITUTION: An alkaline battery comprises an alkaline electrolytic 
solution 

and a zinc negative electrode consisting in zinc powder not containing 
cadmium 

and lead, and bismuth in 0 . 005-0 . 5wt . % of zinc powder is attached to 
the 

surfaces of the zinc grains, in which a fluoric surface active agent 
is 

included in an amount 0.05wt.% or less of the zinc powder. Owing to 
bismuth 

attachment to the surfaces of the zinc powder, the filling amount of 
gel-form 

zinc negative electrode in a cylindrical separator in the battery 
manufacturing 

process does not present any dispersion, and the discharging 
characteristics 

are accordingly free of dispersion, and a pollution-free alkaline 
battery with 

less gas generation is accomplished because of the anti-corrosion 
effect of 

bismuth in the same manner as indium. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the alkaline cell using the zinc 
powder which 

does not contain mercury, cadmium, and lead as a negative-electrode active substance 
with respect to an 
alkaline cell. 
[0002] 

[Description of the Prior Art] The alkaline cell which made zinc the negative-electrode 
active substance 

generates hydrogen gas during storage or after a partial discharge. Since this was based 
on the zincky 

cauterization, in the conventional alkaline cell, it added 0.15wt% to 0.6wt% for mercury 
to zinc while it was 

made into the alloy which added lead, an indium, a bismuth, aluminum, etc. to zinc, it 
amalgamated the zinc 

powder front face, raised the hydrogen overvoltage, and had inhibited hydrogen gas 
occurrence within a 
cell with it. 

[0003] In order to meet the social request to latest low pollution and pollution-free-izing, 
an indium is made 

to adhere to the zinc front face which does not contain mercury, cadmium, and lead, and 
the alkaline cell 

which added the organic compound further and inhibited hydrogen gas occurrence within 

a cell is 

proposed. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in proportion to the coating weight 
of an indium, 

viscosity became high, and the shape of gel and the zinc negative electrode prepared with 
the zinc powder 

which made the indium adhere to a front face had a problem of the fill making the 
electric discharge 



weighted solidity of a cell vary as variation and its result at the time of the restoration to 
the tubed 

separator in a cell manufacturing process. 

[0005] Unlike the mercury with the same operation, since it is a solid-state, the indium 
which adhered to the 

zinc powder front face as this ground acts the binder which puts zinc powder together, it 
is bad, therefore 

the viscosity of a gel-like zinc negative electrode is raised and the skid of zinc powder is 
considered with 

making the fill of a gel-like zinc negative electrode vary by it. 

[0006] By having been made in order that this invention might solve the aforementioned 
trouble, and the 

purpose suppressing elevation of the viscosity of a gel-like zinc negative electrode, there 
are few gassings 

and they are to offer the pollution-free alkaline cell with little variation in an electric 

discharge property. 

[0007] 

[Means for Solving the Problem] in order to attain the above-mentioned purpose, in the 
alkaline cell which 

consists of the alkali electrolytic solution and a zinc negative electrode, this invention is 
zinc powder with 

which the aforementioned zinc negative electrode does not contain mercury, cadmium, 
and lead, and 

adheres a 0.005 wt% to 0.5wt% bismuth to the front face of the zinc grain to zinc powder 
making — further 

- a fluorochemical surfactant - zinc powder - receiving - less than [ 0.05wt% ] - it is 

characterized by 

containing 

[0008] 

[Function] Since according to this invention zinc powder adheres unlike the case of an 
indium, there is no 

viscosity elevation by the gel-like zinc negative electrode, the fill of the gel-like zinc 
negative electrode to 

the tubed separator in a cell manufacturing process does not vary, since there is no **, 
therefore an 

electric discharge property does not vary, either but there is a corrosion prevention 
operation like [ a 

bismuth ] an indium when not an indium but a bismuth is made to adhere to the front face 
of zinc powder, 

the alkaline cell with few amounts of gassings can be obtained. 

[0009] The adhesion technique of the bismuth distributes zinc powder in the acescence 

aqueous solution, 

trickles a bismuth soluble salt water solution into it, and makes a zinc powder front face 
separate a bismuth 

according to the difference of an ionization tendency. The domain of 0.005wt% to 
0.5wt% is suitable for the 



coating weight of a bismuth to zinc powder, this coating weight — although there is no 
viscosity elevation 

by the gel-like zinc negative electrode even when it is out of range, even if there are more 
gassing 

suppression effects at least than this coating-weight domain, they become small 
[0010] moreover, the fluorochemical surfactant with which a gassing suppression 
operation of a bismuth is 

assisted - water - diluting - a gel-like zinc negative electrode - 0.05wt% (as opposed to 
zinc powder) - it 

added so that it might become below There is only an effect which added the addition at 
least. However, if 

it increases more than 005wt%, the gassing suppression effect will become large, but on 
the other hand it 

will have bad influence on an electric discharge property. 
[0011] 

[Example] Hereafter, this invention is explained in detail based on an example. 
Mercury, cadmium, and lead are not included probably. Bismuth 0.05wt%, (Example 1) 
adding 1kg of zinc 

powder with a particle size [ containing indium 0.05 wt% and aluminum 0.01wt% ] of 
100-300 micrometers to 

the lwt% sulfuric-acid aqueous solution, and stirring it with an agitator 50ml of the lwt% 
nitric-acid 

aqueous solutions which contain lmg of bismuths in 1ml is dropped little by little, a 
bismuth is made to 

adhere to a zinc powder front face uniformly using the difference of an ionization 
tendency, and it is made 

to dry after rinsing dehydration, this zinc powder front face - a bismuth - 0.005wt% - it 
will have adhered 

The polyacrylic-acid 0.6 weight section of a gelling agent is added to this zinc powder 
65 weight section, 

and uniform mixture is carried out with a general-purpose mixer, subsequently a zinc 
oxide - 3.5wt% - to 

the mixer with which the melted 35wt% caustic-potash aqueous-solution 35 weight 
section was held While 

the aforementioned mixture is added gradually, do churning and mixture of and it 
considers as uniform 

gel-like mixture. Furthermore, as a fluorochemical surfactant, it added so that it might 
become 0.005wt% to 

zinc powder, and churning and mixture of the 1 wt% solution of a perfluoro alkyl ethylene 
oxide addition 

product were done, and the uniform gel-like zinc negative electrode was prepared. 
[0012] Thus, the JIS LR6 type (single 3 type) alkaline cell shown in drawing 1 using the 
obtained gel-like 

zinc negative electrode was assembled. In this drawing, 1 is the metal can of the closed- 
end cylindrical 



shape which serves as a positive-electrode terminal, the positive electrode which carried 
out pressurization 

formation into the metal can 1 at the shape of a cylinder — it fills up with the mixture 2 a 
positive electrode — 

a mixture 2 mixes the manganese dioxide, powder and carbon powder, contains this in a 
metal can 1 , and it 

carries out a pressing to the shape of a hollow cylinder by the predetermined pressure 
moreover, a positive 

electrode — the centrum of a mixture 2 is filled up with the gel-like zinc negative 
electrode 4 manufactured 

by the aforementioned technique through the separator 3 of the shape of a closed-end 
cylinder which 

consists of a nonwoven fabric of an acetalization vinylon In the gel-like zinc negative 
electrode 4, the 

negative-electrode current collection rod 5 made from a brass is inserted so that the 
upper-limit section may 

be projected from this gel-like negative electrode 4. The insulating gasket 6 which 
becomes the lobe 

periphery side of the negative-electrode current collection rod 5 and the up inner skin of a 
metal can 1 from 

double annular polyamide resin is arranged. The ring-like metal plate 7 is arranged 
between the double 

annular sections of this insulating gasket 6, and it is arranged by this metal plate 7 so that 
the metal 

obturation plate 8 of a hat form which serves as a negative-electrode terminal may 
contact the head of the 

current collection rod 5. And the seal opening of the inside of a metal can 1 is carried out 
with the gasket 6 

and the metal obturation plate 8 by making the opening edge of a metal can 1 crooked in 
the inner direction. 

[0013] (Examples 2-4) The JIS LR6 type (single 3 type) alkaline cell of examples 2-4 
was assembled like the 

example 1 except having used the bismuth the [ the 0.1 wt% average ], in order to carry 
out the coating 

weight of a bismuth to 0.5 wt% 0.01 wt% to zinc powder, and having used respectively 
lmg, lOmg, and 

100ml of the lwt% nitric-acid aqueous solutions included 50mg into 1ml. 

[0014] (Examples 5-8) The JIS LR6 type (single 3 type) alkaline cell of examples 5-8 

was assembled the [ the 

average ] like the example 1 except having made the coating weight of a bismuth into 
0.1wt%to zinc 

powder, and having made the addition of a fluorochemical surfactant into 0.05wt% 

0.01wt%0.0005wt% 

0.00 lwt% to zinc powder. 



[0015] (Examples 1-4 of a comparison) In order to make an indium adhere to 0.5wt% 
0.01wt% 0.005 wt% to 

zinc powder instead of a bismuth, a [ the 0.1 wt% average ] The JIS LR6 type (single 3 
type) alkaline cell of 

the examples 1-4 of a comparison was assembled like the example 1 except having used 
respectively 0.5mg, 

lmg, lOmg, and 100ml of the lwt% nitric-acid aqueous solutions included 50mg for the 
indium into 1ml. 

[0016] (Example 5 of a comparison) The JIS LR6 type (single 3 type) alkaline cell of the 
example 5 of a 

comparison was assembled like the example 1 except having not used a fluorochemical 
surfactant for zinc 

powder lead 0.05wt% mercury 0. 1 5wt% using the thing with a particle size of 1 00-300 

micrometers including 

bismuth 0.05wt% and indium 0.02wt%. 

[0017] (Examples 6 and 7 of a comparison) The JIS LR6 type (single 3 type) alkaline cell 
of the examples 6 

and 7 of a comparison was assembled like the example 1 except having used the bismuth, 
in order to carry 

out the coating weight of a bismuth to 0.00 lwt% and 1.0wt% to zinc powder, and having 
used respectively 

O.lmg and 100ml of the lwt% nitric-acid aqueous solutions included lOOmg into 1ml. 
[0018] (Example 8 of a comparison) The JIS LR6 type (single 3 type) alkaline cell of the 
example 8 of a 

comparison was assembled like the example 1 except having made the coating weight of 
a bismuth into 

0.1 wt% to zinc powder, and having made the addition of a fluorochemical surfactant into 

0.1 wt% to zinc 

powder. 

[0019] Thus, when filling up a tubed separator with each gel-like zinc negative electrode 
about each [ which 

were obtained / 100 //example ] 900 cells, the weight before and behind restoration was 
measured about 

each cell, and the fill of a gel-like zinc negative electrode was computed from the 

difference of those 

weights. 

[0020] Moreover, about each [ which were obtained similarly / ten //example ] 90 cells, 
10 ohms of load 

resistance were connected, continuous discharge was performed at 20 degrees C, and the 
electric 

discharge persistence time to termination voltage 0.9V was measured. 

[0021] Furthermore, each [ which were obtained similarly / 20 //example ] 1 80 cells were 

stored into 60 

degree-C thermostat, the example was taken out in ten pieces /after (one month and three 
months), 



respectively, and uptake measurement of the hydrogen gas generated during storage was 
carried out by 

decomposing underwater. These results were shown in Table 1 and Table 2. In the 
numeric value on the 

left-hand side of each card column, each average and the numeric value in a parenthesis 
express the 

domain of the variation here. The cell assembled using the gel-like zinc negative 
electrode manufactured by 

this examples 1-8 is understood that variation is [ the variation in the fill of a gel-like zinc 
negative electrode 

/ the electric discharge persistence time of continuous discharge with a parvus, therefore a 
lOohm load of 

20 degrees C ] small compared with the cell of the examples 1-4 of a comparison so that 
clearly from Table 1 
and Table 2. 

[0022] The gel-like zinc negative electrode from which this was manufactured by this 
examples 1-8 Since 

there is no binding of zinc powder unlike the case where an indium is made to adhere by 
having made the 

bismuth adhere to the front face of the zinc powder which is the constituent instead of an 
indium Since the 

skid of zinc powder does not become bad and viscosity of the done gel-like zinc negative 
electrode is not 

raised, the variation in the fill of a gel-like zinc negative electrode is small, and the 
variation in the electric 

discharge persistence time also becomes small. Moreover, if the cell of the examples 6 
and 7 of a 

comparison is compared with the cell of examples 1-4 about the amount of gassings, the 
direction of the 

cell of the example of a comparison increases. The amount of the bismuth to which this is 
made to adhere 

on the surface of zinc as anticorrosives means that the domain of 0.005wt% to 0.5wt% is 
suitable to zinc 

powder. And although the amount of gassings is a little excellent in the direction of the 
example 8 of a 

comparison, the example of a comparison of the electric discharge persistence time is 
short [in 0.1 wt% 

(example 8 of a comparison), the variation grade of the fill of a gel-like zinc negative 
electrode has the the 

same rate of addition of a fluorochemical surfactant to zinc powder, and ], when the cell 
of the example 8 of v 

a comparison is compared with the cell of examples 5 and 6. When few [ in the rate 
emergency of addition 

of a fluorochemical surfactant ] like an example 6, although it tends to increase a little, 
about the variation in 



a fill and the electric discharge persistence time, as for the amount of gassings, it turns 
out that it is 

effective. Moreover, this means that it is unsuitable as a rate of addition since the domain 
not more than 

0.05wt% is suitable for the rate of addition of a fluorochemical surfactant and it shortens 
the electric 

discharge persistence time at the rate of addition beyond it to zinc powder. 

[0023] 

[Table 1] 



[0024] 
[Table 2] 



[0025] furthermore, the cell of this examples 1-8 — the cell of the example 5 of a 
comparison -- comparing — 

the variation grade, the electric discharge persistence time, and the amount of gassings of 
a fill of a gel-like 

zinc negative electrode — ********** — an equivalent thing shows that they are the cell 
manufactured 

using the zinc powder containing bismuth 0.05wt% and indium 0.02wt%, and the cell 
which is equal in any 

way lead 0.05wt% the conventional mercury 0.15wt% 
[0026] 

[Effect of the Invention] As explained above, according to this invention, the variation in 
the electric 

discharge persistence time is small, and can offer the pollution-free alkaline cell with few 

amounts of 

gassings. 



[Translation done.] 



